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In these times of economic constraint, libraries of all types are under
increasing pressure to evaluate their services. Hospital libraries face a
particular challenge because the goals of the health care system
demand that the relevance of library services to patient care be
determined. The hospital librarians in Rochester, New York,
responded to this challenge by developing a research project that
explored the impact of library services on clinical decision making. A
systematically sampled group of 448 physicians in the Rochester area
agreed to participate in the study between September 1990 and
March 1991. The physicians were asked to request some information
related to a current clinical case and then to evaluate its impact on
the care of their patients. Senior medical staff or administrators acted
as study facilitators in each of the fifteen participating hospitals. As a
result of the information provided by the library, 80% of the 208
physicians who returned their questionnaires said that they probably
or definitely handled some aspect of patient care differently than
they would have handled it otherwise. Changes in the following
specific aspects of care were reported by the physicians: diagnosis
(29%), choice of tests (51%), choice of drugs (45%), reduced length of
hospital stay (19%), and advice given to the patient (72%). Physicians
also said that the information provided by the library contributed to
their ability to avoid the following: hospital admission (12%), patient
mortality (19%), hospital-acquired infection (8%), surgery (21%), and
additional tests or procedures (49%). The physicians rated the
information provided by the library more highly than that provided
by other information sources such as diagnostic imaging, lab tests,
and discussions with colleagues. In addition to confirming earlier
research findings that information provided by hospital libraries is
perceived by physicians as having a significant impact on clinical
decision making, the results increase our store of scientific
knowledge about the specific nature and extent of the impact of
information provided by the hospital library.

BACKGROUND tain a library to be eligible for Medicare and Medicaid
funding, continues to concern members of the health

A change in a U.S. federal regulation passed in 1986 care community. The original federal legislation of
by the Health Care Financing Administration (HCFA), October 4, 1966, required, as a condition of qualifi-
that eliminated the requirement that hospitals main- cation for provider agreements under Medicare and

Medicaid, that hospitals "maintain a medical library
* This research was supported by grants from the New York State according to the needs of the hospital." Because in-
Education Department, Division of Library Development, Hospital dividual states are required to have regulations at
Library Services Program, Rochester Regional Library Council, least as stringent as the federal legislation, Section
Rochester, New York, and the Medical Library Association. 405.1030 of the New York State Code, effective July
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25, 1977, included the library requirement. On June
20, 1980, HCFA gave a notice of proposed rulemaking
(NPRM) to conduct a review as part of its efforts to
reduce the burden of federal regulations. After the
review and comment period, a second NPRM was
published on January 4, 1983, but the recommenda-
tions of those who commented in favor of hospital
libraries during both reviews were ultimately reject-
ed. Instead, HCFA stated its belief that the decision
to maintain a health sciences library should be left
to the individual hospital, and that "the existence of
information without a parallel requirement to use it"
does not ensure improved patient outcomes. Thus,
the requirement for a health sciences library was not
retained in the revised code of June 17, 1986 [1].
The New York State Department of Health deter-

mined that it could not justify a higher standard than
the federal government's, and effective October 1,
1988, New York also eliminated the health sciences
library requirement. In correspondence with the
president of the Upstate New York and Ontario Chap-
ter of the Medical Library Association (MLA), a rep-
resentative of the department wrote, as justification
for the decision, that the department could not find
a "useful linkage" between the requirement for a
hospital to maintain a health sciences library and any
problems that occurred with the delivery of hospital
patient care and services [2]. A more recent letter from
the department indicated that the policy and practice
followed in the revisions to the regulations reflected
the department's "expectation for the delivery of pa-
tient care and services in terms of performance and
patient care outcomes rather than indicating structure
and process" [3]. Only in areas where the depart-
ment's experience had proved that a specific process
or procedure was necessary to ensure high-quality
care in all cases did the department specify detailed
staff and process requirements. The principal interest
of the department was stated as the protection of
patients and the promotion of quality patient care,
not education, management, or research, directly.
The HCFA decision and that of New York State

clearly indicate that hospital librarians need to con-
sider new approaches to evaluating their services.
Traditionally, hospital librarians have relied upon the
type of input measures found in hospital library stan-
dards documents to evaluate their services [4-5]. Oth-
er approaches have stressed output measures for spe-
cial libraries that evaluate the efficiency and effec-
tiveness of library activities, such as the reference
service delivery rate or cost per cataloged item [6].
Value studies of library services conducted by the
Special Libraries Association have measured time
saved and actual monetary savings for organizations,
and provided anecdotal evidence of the value [7]. The
issues involved in evaluating the impact of hospital
library services in particular have been discussed by

Hardy, Yeoh, and Crawford [8]. There have been im-
portant reports in the literature that show the impact
of specialized services, such as those provided by clin-
ical librarians [9-11], library-supported continuing
medical education [12-14], and MEDLINE [15]. How-
ever, the research question of the impact of regularly
provided hospital library services is a somewhat dif-
ferent one. The current situation in the health care
regulatory sector suggests that, while librarians should
continue to build a case based on a variety of ap-
proaches to the evaluation of libraries and other spe-
cialized services, additional studies of the impact of
general hospital library services on patient care are
still needed.

THE ROCHESTER STUDY

An objective of the Rochester Regional Library Coun-
cil (RRLC) Hospital Library Services Program (HLSP)
for 1990-1991 was "to encourage hospital libraries to
develop methods of analyzing current user services
in order to improve the visibility and status of the
library." In light of this objective and the current
regulatory situation in New York State, the HLSP
Advisory Committee asked the author to conduct a
study in the Rochester area that would address this
new evaluation challenge. The Upstate New York and
Ontario Chapter of MLA, which had identified re-
search as a goal in its strategic plan, was also sup-
portive of the initiative. The study was a grass-roots
effort that would not have succeeded without the
commitment and cooperation of all the participants.
The Rochester hospital librarians and the RRLC spe-
cial projects director worked closely with the uni-
versity-based research director to define the nature
of the study, to select the research design, and to
develop the measurement instruments. At a meeting
of the hospital librarians on March 16, 1990, the
meaning of the terms value and impact as applied to
information in the hospital environment was ex-
plored. The group agreed that in health care settings,
the bottom line was impact on clinical decision mak-
ing. The decisions made by health professionals in
the course of patient care are critical to the quality of
care and to health care outcomes. If the library wanted
to demonstrate its direct contribution in the health
care environment, then the study would have to mea-
sure the impact of information provided by the li-
brary on clinical decision making.

After discussing possible research designs, the
group agreed that it would be advisable to build upon
an earlier Chicago study of the contribution of the
hospital library to clinical care [16]. In the Chicago
study, 310 randomly selected health professionals
from eight hospitals were asked to request from their
hospital library some information related to a current
clinical case. After receiving the information, the
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health professionals were asked to complete a two-
page questionnaire and mail it back to the research
director at the University of Illinois. The Rochester
group decided to use the Chicago study as a base for
several reasons. The earlier study focused on the im-
pact of hospital library services on patient care, which
is closely related to clinical decision making; the Chi-
cago study's research methodology had many desir-
able characteristics of scientific validity and reli-
ability; a measurement instrument that could be a
basis for the Rochester study instrument had been
developed and pretested in the Chicago study; David
King, the research director of the Chicago study, was
willing to work with the Rochester group as a con-
sultant to adapt, refine, and improve the existing
methodology and measurement instrument; and the
study was feasible, given the high level of coopera-
tion among the health sciences libraries in the Roch-
ester area and the time and resources available.
The Rochester group met with King on July 26,

1990, to discuss the Chicago study and to begin re-
vising the methodology and instrumentation. Several
important points about the original study design
raised during this meeting affected the procedures
followed in the Rochester study. First, King reported
that several other groups of health sciences librarians
had attempted a replication of the Chicago study, but
low response rate had often been a problem. He
pointed out that some of the groups with low re-
sponse rates had not contacted the health profession-
als in advance to ask them to participate. Also, some
groups had not placed identification numbers on the
questionnaries, which made it impossible to send fol-
low-up letters to nonrespondents. This discussion
made it clear to the Rochester group that considerable
time and effort would be required to obtain an ade-
quate response rate. The librarians agreed that the
response rate might be increased by obtaining letters
of support from the local medical societies; a member
of the group agreed to explore this possibility.
King stressed the importance of the role played by

the health professionals who acted as study facilita-
tors in each hospital. The facilitators in the Chicago
study had a great deal of responsibility. They were
asked to select the health professionals for the study
randomly, to call those selected and ask for their par-
ticipation, to distribute the study packets, and to re-
mind nonrespondents to return their questionnaires.
In the Chicago study and its replications, obtaining
full cooperation from all the facilitators had some-
times been a problem. Considerable discussion en-
sued about how the role of the facilitator could be
made less onerous in the Rochester study, and a de-
cision was made to hire a research assistant who would
carry out as many tasks as possible. These discussions
and King's contribution to subsequent discussion
about the extension and revision of the measurement

instrument, greatly enhanced the Rochester study de-
sign and implementation.

SAMPLE

All fifteen hospitals in the five-county Rochester area
participated in the study. Seven of the hospitals were
in the city of Rochester, and eight hospitals were in
surrounding rural communities served by a circuit
librarian program. Unlike the Chicago study, which
included a variety of health professionals, the Roch-
ester study was restricted to active physicians and
residents who were affiliated with the participating
hospitals. This decision increased the homogeneity
of the study population and made it easier to obtain
lists of potential respondents. Considerable work was
required on the part of the Rochester librarians to
remove duplicate names of physicians who were af-
filiated with more than one hospital. In such cases,
the librarians established the physician's primary af-
filiation and then removed the name from the other
lists. Once these lists were prepared, the research
director was able to determine the total population
and to calculate an appropriate sample size. Initial
counts indicated that there were approximately 2,750
physicians in the population. A table of sample sizes
(in which a maximum or minimum occurrence rate
in the population was not estimated) indicated that
a sample size of 341 would yield results with a reli-
ability of plus or minus 5% at a 95% confidence level
for a population size of 3,000. A sample size of 500
would improve the reliability to plus or minus 4%.
In evaluation studies, sampling frames take into ac-
count practical as well as scientific considerations.
The hospitals varied substantially in the number of
physicians and residents on staff. The Rochester li-
brarians agreed that it was important to have a rea-
sonable number of respondents from each institution.
Also, they did not want to overburden the librarians
in the larger hospitals with extraordinary numbers
of requests. Therefore, the sample included 10% of
the active physicians in each urban hospital with more
than 25 medical staff members and 30% in hospitals
with 25 or fewer staff members. Because the use of
the library by medical residents and the rural phy-
sicians was of particular interest, a 30% sample of this
group was also taken. This approach resulted in a
final sample size of 448, which consisted of 207 active
physicians in Rochester, 156 residents, and 85 active
physicians in the surrounding communities served
by the circuit librarian program.
A systematic sample with a random start was drawn

from each hospital's list of physicians and residents.
If a physician who was systematically selected for the
study declined to participate when telephoned, the
research assistant attempted to determine a reason for
the refusal and then continued with the sampling
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Table 1
Study population, sample, and usable returns

Physicians Residents Total

Re- Re- re-
Hospitals* Pop. Sample tums Pop. Sample turns turns

Urban hospitals
A 359 37 25 36 11 7 32
B 171 17 5 50 15 5 10
C 25 8 6 - - - 6
D 175 18 11 - - - 11
E 390 39 21 41 12 8 29
F 240 24 12 28 9 7 19
G 643 64 33 363 109 25 58
Total 2,003 207 113 518 156 52 165

Rural hospitals
H 27 8 5 - - - 5

46 14 7 - - - 7
J 30 10 5 - - - 5
K 45 17 8 - - - 8
L 51 15 7 - - - 7
M 28 8 3 - - - 3
N 13 4 3 - - - 3
0 27 9 5 - - - 5
Total 267 85 43 - - - 43

Study total 2,270 292 156 518 156 52 208

* Hospitals A to G were located in the urban Rochester area. Hospitals H to
0 were located in the surrounding five-county rural area served by a circuit
librarian program. The sample was based on 10% of hospital-affiliated phy-
sicians in urban hospitals with more than 25 active physicians, and 30% of
residents. In urban hospitals with 25 or fewer physicians and in the rural
hospitals, a 30% sample was also taken. The total sample, including physicians
and residents, was 448.

procedure until the required number of physicians
was obtained for each hospital. A similar replacement
procedure was followed if a physician could not be
contacted by telephone after at least four attempts.
Details of the population and sample are shown in
Table 1.

METHOD

The Rochester group used the Chicago study instru-
ment as a base for a questionnaire to measure the
impact of information on clinical decision making.
The Rochester group decided to focus specifically on
the impact of library-supplied information on clinical
decision making, rather than other measures, such as
satisfaction with library service. In keeping with this
decision, questions about the clinical value of the
information were retained from the Chicago instru-
ment. Because the Rochester study, like the Chicago
study, included both library users and nonusers, a
question about how often the physician had used the
library in the last twelve months was also retained.
To keep the questionnaire as brief as possible, Roch-
ester physicians were asked only for the principal
diagnosis of the patient, rather than for a description

of the question asked of the librarian, as was done in
Chicago. Questions used in the Chicago study about
the types of publications sought and received from
the library and about satisfaction with various aspects
of library service were omitted.
A question from the Chicago study about whether

the information from the library enabled physicians
to handle the clinical situation differently than they
would have otherwise was considered to be of key
importance, and a secondary question asking respon-
dents to assess the importance of the change for the
optimal care of their patients on a seven-point scale
was added. Three new impact questions were created
by the Rochester group. The first dealt with whether
the information provided by the library changed some
aspect of patient care or treatment: diagnosis; choice
of tests, drugs, or other treatment; length of hospital
stay; or the advice that the health professional gave
to the patient. The second question asked whether
the information contributed to the physician's ability
to avoid events such as hospital admission, patient
mortality, hospital-acquired infection, surgery, ad-
ditional tests and procedures, or additional outpatient
visits. The third question asked the physician to rate
the importance of information received from differ-
ent sources, including the library.
The research director circulated several drafts of

the questionnaire to the Rochester librarians before
the final version was agreed upon. A slightly modi-
fied version of the questionnaire was prepared for
physicians who were served by the circuit librarian
program. The questionnaire was pretested in Toronto,
Ontario, Canada. The research director received eth-
ical approval for the study from the University of
Toronto.
The librarians in each hospital identified one or

more senior medical staff members or administrators
who agreed to be study facilitators. The facilitators'
major role was to lend support to the study within
their own institutions. In keeping with the earlier
decision, the group hired a research assistant who
was not connected with any of the participating li-
braries. The tasks of the research assistant in Roch-
ester were to select the sample, to telephone the phy-
sicians to request their participation in the study, to
prepare and mail the study packets to the participants,
to send follow-up packets to nonrespondents ap-
proximately one month after the initial packets were
mailed, and to telephone those who did not respond
to the second mailing. The study packets contained
a letter of support from the president of the Medical
Society of the County of Monroe for Rochester phy-
sicians or from the Seventh District Branch of the
Medical Society of the State of New York for physi-
cians outside Rochester, an information sheet about
the study that included the name and telephone num-
ber of the research director and a contact person at
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Table 2
Selected characteristics of participating hospitals' libraries*

FTE staff
Number of titles Sup-

Hos- Jour- CD- Ubrar- port Annual
pital Books nals AV ROM lanst staff budget

A 4,000 250 401 Yes 1 1 103,000
B 5,000 200 25 No 1 1 83,000
C 921 186 0 No 1 0 51,000
D 1,500 140 1,310 No .5 0 32,000
E 6,500 385 1,500 Yes 2 3 287,000
F 1,200 125 600 No 1 0 66,000
G 63,000 3,181 0 Yes 11 18 1,977,000

The rural hospitals used the facilities of Hospital E through a circuit librarian
program.
t All librarians had M.L.S. degrees.

RRLC, one page of instructions for the study, the two-
page evaluation questionnaire, a list of study facili-
tators in all the participating hospitals, and a stamped
return envelope addressed to the research director.
A second research assistant was hired in Toronto to
assist in managing the returns and preparing the lists
of nonrespondents for follow-up.

Initial telephone calls to physicians were made and
study packets were mailed out over a two-month pe-
riod, mid-September to mid-November 1990. Con-
tacts and mailings were staggered, so that the librar-
ians would not be overloaded with reference requests

at any one time. Follow-up activities were continued
by the research assistant until mid-February. To fur-
ther improve the response rate, the research director
sent a letter and a list of nonrespondents to each study
facilitator several weeks after the follow-up packets
were mailed. The facilitator was asked to contact the
nonrespondents personally and to emphasize the im-
portance of each participant's questionnaire to the
success of the study. A grant from MLA assisted re-
searchers in these follow-up activities. The last ques-
tionnaires accepted for the study were received in
March 1991.
Although the Rochester librarians were very in-

volved in designing the study, recruiting the study
facilitators, and obtaining the complete lists of phy-
sicians and residents for their hospitals, the librarians
did not know which physicians were selected for the
study. The physicians were asked not to reveal their
involvement in the study to library staff. These pre-
cautions protected the anonymity and confidentiality
of the responses and made it more likely that study
requests would be treated by the library staff in the
same manner as regular requests. Data about the par-
ticipating libraries were gathered through the hos-
pital library profile forms that each librarian com-
pleted during November 1990 (Tables 2-3).
The research director provided each librarian with

a one-page fact sheet highlighting the overall results
and the text of a ten-minute presentation with graph-
ics that the librarians could use to report the results
of the study. RRLC also sent a summary of the results

Table 3
Selected statistics of participating libraries for November 1990*

Interlibrary Interlibrary
Reference Patient care Mediated Pages loans loans
questions questions searches Circulation photocopied requested supplied

Urban hospitals
A 581 37 61 232 3,016 121 84
B 54 2 55 35 728 201 39
C 14 10 12 23 550 13 36
D 63 24 14 84 1,807 68 35
E 410 120 114 345 28,104 129 231
F 22 8 0 59 4,491 92 37
G 1,276 43 134 3,300 220,104 244 585

Rural hospitalst
H 20 19 22 12 405 40 0
1 6 5 15 12 315 34 0
J , 4 4 13 1 280 30 0
K 1 1 9 30 0 500 17 0
L 6 6 19 12 710 34 0
M 6 4 13 10 285 23 0
N 3 3 10 9 190 2 0
O 2 2 6 0 120 17 0

Each librarian was asked to record certain statistics during the month of November 1990, so that a general picture of the type and level of activity of the
participating libraries could be reported.
t The rural hospitals had minimal on-site collections. Circulation and photocopy statistics represent items borrowed or copied from the host site for the circuit
librarian program, Hospital E.
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to each study facilitator. As agreed by the Rochester
librarians at the beginning of the study, the research
director sent all participating library directors con-
fidential reports on the results for their own hospitals,
together with a summary of the results for all of the
libraries. Because the major importance of this study
lies in the results for all the hospitals, the combined
results are emphasized in this paper. In general, how-
ever, the results tended to be consistent among the
different hospitals.

RESULTS

As indicated earlier, the Rochester study involved
fifteen hospitals and three physician groups: active
physicians in Rochester, residents in Rochester, and
physicians served by a circuit librarian program in
the surrounding rural areas. Of the 448 physicians
who agreed to participate in the study, more than
half (n = 227) returned the questionnaires. More than
63% (n = 144) of these returns were received from
the initial mailing, but 36.6% (n = 83) were received
as a result of follow-up activities. Of the 227 returns,
208 were usable. Most of the unusable questionnaires
were returned blank or only partially completed by
physicians who wrote that they did not have enough
time to participate in the study. This overall response
rate of 46.4% is slightly lower than the response rate
by physicians in the Chicago study. Some nineteen
different medical specialties were represented among
the respondents. The most common were internal
medicine (38.0%, n = 79), surgery (8.7%, n = 18),
psychiatry (8.7%, n = 18), and obstetrics and gyne-
cology (7.7%, n = 16). The participants had been in
practice an average of sixteen years (SD 11.4). More
than three fourths of the respondents were male
(77.9%, n = 162), and 22.1% (n = 46) were female.
The response rates varied by hospital (Table 1);

however, because the number of physicians eligible
for the study in some of the hospitals was quite small,
a more useful view can be obtained by comparing
response rates within groups: for the Rochester phy-
sicians (54.6%, n = 113), for the residents (33.3%, n =
52), and for the rural physicians (50.6%, n = 43). Com-
ments on the returned questionnaires indicated that
the lower response rate for the residents may have
been due, in part, to the availability of end-user MED-
LINE searching in three Rochester libraries. The res-
idents had access to MEDLINE free of charge if they
performed their own searches; in the largest library
participating in the study, payment was required if
the librarian was asked to do the search. The fact that
nine physicians (4.3%) indicated that they completed
their questionnaire after doing their own MEDLINE
search is also evidence of the impact of end-user search
service on the study. Of course, residents are also a

busy group within the hospital, with heavy patient
care responsibilities.

In the Rochester study, the research assistant re-
corded the number of physicians who declined to
participate in the study when contacted by telephone
or who could not be contacted in four attempts. Nine-
ty-three physicians declined to participate at this stage
or could not be contacted; these included fifty-two
active physicians in Rochester, two residents, and
thirty-nine rural physicians. The three major reasons
given for not participating were that the physicians
did not have enough time (n = 12); that they did not
answer surveys or were not interested in the study
(n = 15); or that they did not use the library (n = 56).
If the latter reason was given, the research assistant
explained to the physician that the study was de-
signed to include both library users and nonusers;
however, the majority of these physicians still de-
clined to participate. An average of three telephone
calls was required to obtain each physician's agree-
ment to participate. More than 1,600 calls were made
by the research assistant to obtain the sample of 448
participating physicians.
More than 70% (n = 147) of the respondents had

used the library at least once a month during the
previous twelve months, and there were significant
differences in the frequency of use reported by the
different groups in the study. The residents tended
to be the most frequent library users. The results sug-
gest that there were more frequent library users par-
ticipating in the Rochester study than might be ex-
pected in the general physician population; but this
was true also in the Chicago study, where 86.6% (n
= 65) of the physicians reported using the library at
least once a month during the previous twelve months
(Table 4).
The principal diagnoses reported by the physicians

were classified according to the broad disease cate-
gories in the Medical Subject Headings Tree Structures.
Twenty-three categories were identified. The most
common questions by far were about neoplasms
(24.0%, n = 50), followed by cardiovascular diseases
(9.6%, n = 20) and mental disorders (5.3%, n = 11).
The variety of diagnoses and clinical situations was
notable. Diagnoses could not be identified by the re-
searchers for 12.5% (n = 26) of the questionnaires.

Physicians were asked to characterize the clinical
value of the information, as in the Chicago study;
similar results were achieved (Table 5). The Rochester
study also asked whether the information provided
by the library saved the physician time, and 84.7% (n
= 166 of 196 responding) agreed that this was the
case. As a result of the information received from the
library, 80% (n = 98) of the physicians indicated that
they probably (48.0%) or definitely (32.4%) handled
some aspect of the clinical situation differently than
they would have handled it otherwise. In the Roch-
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Table 4
Frequency of library use by physicians (percentage)*

Rochester study Chicago study
Urban physicians Residents Rural physicians All physicians All physicians

Frequency of use (n = 113) (n = 52) (n = 43) (n = 208) (n = 75)

Once a week or more often 28.3(32) 50.0(26) 9.3(4) 29.8(62) 57.3(43)
At least once a month, but not weekly 44.2(50) 32.7(17) 41.9(18) 40.9(85) 29.3(22)
At least once during the year, but not monthly 26.5 (30) 17.3(9) 46.5 (20) 28.4 (59) 12.0(9)
Not at all in the last 12 months .9 (1) 0.0 (0) 2.3 (1) 1.0 (2) 1.3 (1)

* The number of respondents for each question is shown in parentheses.

ester study, the mean importance of the change for
the optimal care of the patients involved was mea-
sured on a one- to seven-point scale (1 = unimportant;
7 = important). The mean value reported for the im-
portance of the change was 5.4 (SD .99), which in-
dicates that the physicians considered the changes to
be of considerable importance.
A major contribution of the Rochester study was to

pinpoint specific areas of patient care in which the
information from the library made a difference. A
comparative summary of the changes reported by ur-
ban physicians, residents, and rural physicians is
shown in Table 6. For this analysis, all "no," "not
applicable," and missing values were coded as "no."
The most common change reported by the physicians
was a change in the advice given to the patient (71.6%,
n = 149), followed by a change in treatment (59.6%,
n = 124), a change in diagnostic tests (50.5%, n = 105),
a change in drugs (45.2%, n = 94), and a change in
posthospital care or treatment (38.5%, n = 80). Almost
30% of the physicians reported that the information
changed their diagnosis (29.3%, n = 61), and almost
20% said it shortened the patient's hospital stay (19.2%,
n = 40).
The Rochester group thought that it was important

in the current health care environment to measure
not only changes in patient care decisions, but also
whether the information from the library contributed
to the physician's ability to avoid adverse events in
patients (Table 7). The most frequently avoided event
was additional tests or procedures (49.0%, n = 102),
followed by additional outpatient visits (26.4%, n =
55), surgery (21.2%, n = 44), patient mortality (19.2%,
n = 40), hospital admission (11.5%, n = 24), and hos-
pital-acquired infection (8.2%, n = 17). For this anal-
ysis as well, all "no," "not applicable," and missing
values were coded as "no." While the results for ur-
ban, resident, and rural physicians all showed that
information from the library had a substantial impact
on patient care, the residents were the most likely to
report they they had handled some aspect of patient
care differently, changed a diagnosis or avoided ad-
ditional tests and procedures.

Earlier studies of clinical librarian programs by
Scura and Davidoff [17] and Marshall and Neufeld
[18] suggested that clinically related information pro-
vided by the library could be as valuable to physicians
as information from other sources, such as diagnostic
imaging, lab tests, and colleagues. The Rochester li-
brarians were also aware that the library was likely
to be only one of several information sources that
physicians would use in a given clinical situation. To
explore this matter, physicians were asked to rate the
importance of the information received from differ-
ent sources on a seven-point scale (1 = unimportant;
7 = important) (Table 8).
The mean number of information sources reported

by the physicians was 3.5 (SD 1.3). The library re-
ceived the highest mean rating of all the sources (5.4,
SD 1.2, n = 201), followed by discussion with col-
leagues (5.2, SD 1.3, n = 181) and diagnostic imaging
(5.2, SD 1.7, n = 140). Lab tests were used by 164
respondents and had a mean rating of 4.9 (SD 1.6).

Table 5
Assessments of clinical value of information by physicians (percent-
age)*

Rochester Chicago
Assessment criteria study study

1. Quality
Relevant 90.7 (175) 88.4 (61)
Accurate and current 100.0 (191) 98.6 (69)

2. Cognitive value
Refreshed memory of detail or facts 94.5 (190) 94.4 (68)
Substantiated prior knowledge or belief 79.5 (151) 82.9 (58)
Provided new knowledge 93.1 (189) 95.9 (70)

3. Contribution to quality patient care
Information was of clinical value 96.9 (188) 98.6 (68)
Better informed clinical decisions 96.5 (194) 98.6 (72)
Contributed to higher quality care 94.1 (192) 94.6 (70)

4. Saved the physician time 84.7 (166) Not asked

* Not every participant responded to every question. Percentages are based
on responses to each individual item. Numbers of physicians responding pos-
itively are shown in parentheses.
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Table 6
Changes in patient care reported by physicians (percentage)*

Urban Rural
physicians Residents physicians All

Changes reported (n = 113) (n = 52) (n = 43) (n = 208) X2 df P

Handled situation differently 71.7 88.5 86.0 80.4 7.70 2 .02t
Diagnosis 31.0 38.5 14.0 29.3 7.14 2 .02t
Choice of tests 44.2 59.6 55.8 50.5 3.98 2 .14
Choice of drugs 45.1 42.3 48.8 45.2 .40 2 .82
Choice of other treatment 54.0 65.4 67.4 59.6 3.30 2 .19
Length of stay (reduce) 16.8 25.0 18.6 19.2 1.55 2 .46
Posthospital care or treatment 42.5 38.5 27.9 38.5 2.79 2 .25
Changed advice given to patient 73.5 73.1 65.1 71.6 1.13 2 .57

* The percentage represents the proportion of physicians who answered "yes" to the items. All "no," "not applicable," and missing values were coded as "no."
t Results statistically significant at the 0.05 level or better.

Sixteen physicians reported using some other type of
information source in addition to those listed on the
questionnaire. Readers should interpret these results
with some caution, keeping in mind that the physi-
cians were responding on the basis of a single clinical
case for which they had specifically sought infor-
mation from the library. Presumably, the library was
judged by the physician as an appropriate source for
this information; other sources of information, such
as lab tests or diagnostic imaging or colleagues, may
have been less useful in the particular circumstance.
Readers should also note that the physicians' re-

quests in the Rochester study are unlikely to be rep-
resentative of all information requests filled by hos-
pital libraries. In the study, physicians were asked to
select a clinical situation for which further infor-
mation might be useful. Not all requests to the library
are for clinically related information. Many deal with
research, education, and management issues. Also,
there are undoubtedly many other situations in which
physicians and other health professionals use infor-
mation from the hospital library that has more subtle
and long-term impacts. Even with these cautions, the

study provides a positive picture of the ability of
hospital libraries to respond effectively to informa-
tion requests in key clinical situations. For these types
of clinical questions, the study showed that small
hospital libraries and circuit librarian programs, sup-
ported by strong interlibrary cooperation and re-
source sharing, can also respond effectively.

DISCUSSION

The study confirmed the finding of the Chicago study
that information provided by hospital libraries is per-
ceived by physicians as having a significant impact
on clinical decision making. More importantly, the
Rochester study adds to our store of scientific knowl-
edge about the nature and extent of the hospital li-
brary's impact in several ways:
* by measuring the importance of changes in clinical
care that resulted from the application of the infor-
mation provided by the library;
* by pinpointing the specific aspects of clinical care
that were affected by the information provided by
the library;

Table 7
Avoidance of adverse events reported by physicians (percentage)*

Urban Rural
physicians Residents physicians All

Adverse event avoided (n = 113) (n = 52) (n = 43) (n = 208) X2 df P

Hospital admission 12.4 7.7 14.0 11.5 1.08 2 .58
Patient mortality 16.8 28.8 14.0 19.2 4.29 2 .12
Hospital-acquired infection 5.3 15.4 7.0 8.2 4.92 2 .09
Surgery 18.6 30.8 16.3 21.2 3.94 2 .14
Additional tests or procedures 45.1 67.3 37.2 49.0 10.04 2 .00t
Additional outpatient visits 28.3 25.0 23.3 26.4 .48 2 .78

Bull Med Libr Assoc 80(2) April 1992

* The percentage represents the proportion of physicians who answered "yes" to the items. All "no." "not applicable," and missing values were coded as "no."
t Result statistically significant at the 0.05 level or better.

176



Rochester study

* by identifying situations in which the information
provided by the library contributed to the avoidance
of specific adverse events for patients; and
* by establishing the relative value of the informa-
tion provided by the hospital library in comparison
with other sources of clinical decision-making data,
such as diagnostic imaging, lab tests, and discussions
with colleagues.
The fact that all the hospitals in Rochester and the

surrounding five-county area participated in the study
also adds to the scientific validity of the findings.

Readers will find it useful to note the similarity
between the events that Rochester physicians said
they were able to avoid with the assistance of infor-
mation provided by the hospital library and the ad-
verse events identified in fhe Harvard medical prac-
tice study [19]. The authors of the Harvard study,
which is also based on data from New York State,
point out that a high proportion of adverse events
are due to patient-management errors, rather than
unavailability of medical information, and are thus
preventable. The experiences reported by physicians
in the Rochester study suggest that information pro-
vided by hospital libraries not only makes a positive
contribution to patient care at present, but that the
increased use of such information could help to re-
duce the frequency and severity of adverse events in
hospitalized patients in the future.

Despite the extensive efforts to ensure scientific
validity in the Rochester study, including efforts to
maximize the response rate, the percentage of usable
returns was still only 46.4% (n = 208), slightly lower
than the physician response rate in the Chicago study.
This experience, and the experience of other groups
that have tried to replicate the Chicago study, sug-
gests that, for this type of study, a higher response
rate may not be possible. Physicians are an extremely
busy group of professionals, and we were asking them
not only to answer a brief questionnaire, but also to
contact the hospital library, make a request, read the
materials, and evaluate the effect of the information
contained in the materials on the care of their patient.
The physicians who did respond indicated that in-
formation provided by hospital libraries had a sub-
stantial impact on their clinical decisions and on the
subsequent care of patients. Even if all of the non-
respondents never made use of the hospital library
in their clinical decision making, the results of the
study would still be impressive.

Several other potential limitations of the study
should be acknowledged. Although the Rochester area
hospital librarians did not know which physicians
were participating in the study, they were aware that
the study was taking place over a period of several
months. A letter of support from the medical society
president, which was included in the packet of ma-
terials sent to participating physicians, stated that the

Table 8
Importance of information sources*

Information Urban Rural
sourcet physicians Residents physicians All

Ubrary 5.3 (108) 5.4 (51) 5.7 (42) 5.4 (201)
SD 1.3 SD 1.1 SD 1.3 SD 1.2

Diagnostic imaging 5.1 (76) 5.4 (41) 5.0 (23) 5.2 (140)
SD 1.7 SD 1.5 SD 2.1 SD 1.7

Lab tests 4.7 (92) 4.9 (43) 5.3 (29) 4.9 (164)
SD 1.6 SD 1.5 SD 1.6 SD 1.6

Discussion with 5.0 (96) 5.7 (49) 5.1 (36) 5.2 (181)
colleagues SD 1.33 SD 1.0 SD 1.6 SD 1.3

* Respondents were asked to rate the importance of the information received
from different sources in relation to the particular medical situation on a 7-
point scale, where 1 = unimportant and 7 = important.
t Not all respondents used the various information sources. Numbers of re-
spondents who rated each source are shown in parentheses.

study examined a research question of great impor-
tance to physicians in New York State, briefly de-
scribed the regulatory situation, and indicated that
the results could have implications for medical li-
brary service. While the letter may have encouraged
positive responses from physicians who wanted to
show support for the library, it is also possible that
the letter had the intended effect of increasing the
overall response rate, thus adding to the validity of
the study.
Another limitation of both the Chicago and Roch-

ester studies is that the results are based on self-re-
porting. While physicians, as key decision makers in
the health care system, are in the best position to
evaluate the impact of library information on their
own clinical decisions, it would be desirable to have
confirming data from other sources. The Rochester
study provides additional data about where the li-
brary's impact on patient care is likely to occur, and
other researchers may be able to use these results to
design studies that will collect additional kinds of
objective data.
A final limitation is one that is present in all quan-

titative studies: to ask for yes or no answers in situ-
ations that involve complex human judgment and
decision making is a blunt measurement technique
at best. The current need for hard data with which
to evaluate the contribution of the library makes this
type of measurement necessary; however, such stud-
ies should be considered only the beginning of more
sophisticated and sensitive approaches to under-
standing the library's part in the mosaic of infor-
mation sources and processes health professionals use
to arrive at clinical decisions. The Rochester librarians
recognized that qualitative data would assist them in
interpreting the numeric results. For this purpose,
members of the Upstate New York and Ontario Chap-
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ter of MLA were asked to approach physicians who
might be willing to provide information case studies.
The descriptions received were appended to the final
project report. The idea for these case studies came
from a physician's letter to the editor of the New York
State Journal of Medicine that described six clinical cases
in which information provided by the library had
benefited patient care [20]. The physicians' written
comments on the questionnaires were also appended
to the final report, which is available from RRLC [21].
Together, these appendixes provide a more in-depth
picture of the type of clinical information sought by
physicians and the type of information provided by
the library. A number of the physicians' comments
also indicated the high regard in which the hospital
libraries were held. As one physician wrote,

I believe that library service is an integral part of the hos-
pital and an absolutely essential service. I would not want
to practice in a hospital without a library, nor would I like
to be a patient in one.
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